New Co(II), Ni(II) and Cu(II) complexes with 2-meracapto-5-(2,4-dinitrophenyl) -1,3,4-oxadiazole (IpotH) or 2-meracapto-5-((4-(dimethylamino)benzylidene)amino)-1,3,4-thiadiazole (daptH) ligands, were prepared by treatment two moles of thione ligands with one mole of metal salts in EtOH/Acetone and H 2 O as a solvents, to afforded octahedral complexes of the types [MX 2 (k 2 -IpotH) 2 ] (Where M = Co, Cu, X= Cl and M= Ni, X= NO 3 ) or [MX 2 (k 2 -daptH) 2 ] (Where M = Co, Cu, X= Cl and M= Ni, X= NO 3 ). The thione ligands bonded through the nitrogen atom of heterocylic and sulfur atom of thiol group. The prepared ligands and its complexes were characterization by elemental analysis (CHNM), IR spectroscopy , molar conductivity, magnetic susceptibility, UV-Visible spectroscopy and 1 H NMR data.
INTROdUCTION
The reaction of transition metal ions with thiones compounds have been the subject of various characterization as these chemical compounds contain active groups [NH-CS ↔ -N=C(SH)], and are helpful parent compounds for S including peer of heterocyclic bases [1] [2] [3] [4] [5] . The ( thiadiazole or oxadiazole )-thione ligands have many coordinate model with metal ions, such as S, N as monodentate, or S and N as chelate bidentate, N, S-bridging [3] [4] [5] [6] . The heavy metals such as Pt(II), Pd(II) and Ag(I) were interacted with nitrogen and sulfur donor atoms have been known for its anticancer against with possibility to improve metal-based drugs [1] [2] [3] [4] . The coordination properties of N and S including heterocyclic ligands, such as triazoles, oxadiazoles, is an emerging and rapidly developing area of research [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] .
Recently, many research works involving M(II) ions with thiones have been published [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . In the present work, we report the preparation of Co(II), Ni(II) and Cu(II) complexes with new thione ligands.
ExpERIMENTAL

Methods and Materials
The MX 2 (Where M = Co, Cu, X= Cl and M= Ni, X= NO 3 ), and organic compounds were s provided from Sigma-Aldrich, Fluka, or BDH companies, and used without further purification, Melting points were measured on an on SMP40/Stuart Company, The conductivity of 10 -3 M of DMSO or DMF solutions of prepared complexes were measured at 25 o C using Digital conductivity meter. The infrared spectra of prepared ligands and its complexes were recorded with KBr disc in the 4000-400 cm - To an ethanoic solution of 2-mercapto-5 -amino-1,3,4-thiadiazol (1.500 g; 0.011 mol) in EtOH (10 ml), a solution of 4-(dimethylamino)benzaldehyde (1.640 g; 0.011 mol) in EtOH(10 ml) and some drops of CH 3 COOH (glacial) was added with stirring. The orange solution was refluxed for 4 h and cooled on ice bath, the orange ppt. was formed. The product was filtered and washed with EtOH (5 ml) and Et 2 O (5 ml), and dried in oven under vacuum (Yield: 75%, m.p. 225-226 o C) (Scheme 2).
Scheme 2. preparation of daptH ligand
General preparation of complexes (1-3)
A solution of IpotH ligand (0.29 g, 1.10 mmol) in EtOH/Acetone (1:1) (15 ml) was added to (0.505 mmol) of the MX 2 (Where M = Co, Cu, X= Cl and M= Ni , X= NO 3 ) dissolved in distal water (10 ml). The mixture was refluxed for 2 h. The ppt. afforded was filtered off, washed with distal water, and dried in oven under vacuum.
General preparation of complexes (4-6)
A solution of daptH ligand (0.20 g, 0.074 mmol) in EtOH/Acetone (1:1) (15 ml) was added to (0.037 mmol) of the MX 2 (Where M = Co, Cu, X= Cl and M= Ni , X= NO 3 ) dissolved in distal water (10 ml). The mixture was refluxed for 3 h. The ppt. produced was filtered off, washed with distilledwater, and dried in oven under vacuum.
RESULTS ANd dISCUSSION
Synthesis and Characterization of IpotH and its Complexes
Reaction of two moles of IpotH ligand with one mole transition metal MX 2 M of DMSO and DMF of complexes solutions was prepared and the conductivity of at 25°C were recorded and listed in Table 1 .The values of conductivity of the prepared complexes refer that these complexes are non-electrolytes 21 .
The IpotH ligand is bonded towards the metal ions as bidentate through the N and S atoms to give octahedral arrangement around metal ions. The 1 H nmr spectrum of IpotH in DMSO-d 6 ( Fig. 1) shows a singlet peak at dH= 4.401ppm due to the proton of thiol group, whereas the protons of phenyl ring appeared as unsolved multiplets within d(6.81-7.87) ppm range. The peak of H-phenyl ring represents three protons, while the SH peak represents one proton, as indicated from the integration values under each signal.
I R s p e c t r u m o f 2 -m e r a c a p t o -5 -(2,4-dinitrophenyl)-1,3,4-oxadiazole (IpotH) (Fig. 2) shown a bands at ( 3093, 2538, 1627, 1552, 1380) cm -1 assigned to n(=C-H), n(S-H), n(C=N), n(C=C), and n(NO 2 ) respectively. Infrared spectra of the of complexes [MX 2 (k 2 -IpotH) 2 ] display a strong band at (1568-1594) cm -1 due to the n(C=N) this bond are shifted to low frequency from that of the free ligand which appeared at (1627) cm -1 This indicating that IpotH ligand bounded through the nitrogen atom with metal ions 8, 17, 22. And the n(S-H) was shifted to lower frequency compared with the free ligand.
The spectra also showed new bands at (483-508) cm -1 and (435-568) which due to n(M-S) and n(M-N) H NMR for free ligand.
Fig. 2. IR spectrum of IpotH ligand
The molar conductance values refer to that these complexes are non-electrolytes. The daptH ligand is coordinated with metal ions as bidentate through the N and S atoms to give octahedral arrangement around metal ions.
The 1 H nmr spectrum of daptH in DMSO-d 6 ( Fig. 3) shows a singlet peak at dH= 3.024 ppm due to the proton of methyl group, and this peak represents six protons. and the proton of thiol group appeared as broad singlet at dH= 3.792 ppm. The protons of phenyl ring appeared at d6.06 ppm as doublet with coupling to the neighboring protons ( 3 JH-H= 8.40Hz) assigned to the H2,2' proton, and a doublet at d7.59ppm with ( IR spectrum of 2-meracapto-5-((4-(dimethylamino.)benzylidene)amino)-1,3,4-thiadiazole (daptH) (Fig. 4) shown a bands at (3091, 2906, 2549, 1691, 1650, 1529, 1460) cm -1 assigned to n(=C-H), n(C-H)aliph., n(S-H)., n(C=N)., n(C=N) ring, n(C=C), and n(C-N).
IR spectra of the of complexes [MX 2 (k 2 -daptH) 2 ] showed a strong band at (1587-1614) cm -1 due to the n(C=N) in heterocyclic ring this bond are shifted to low frequency from that of the IpotH ligand which appeared at (1650) cm -1 this refer to that IpotH ligand bounded through the nitrogen atom with metal ions 8, 17, 22 . And the n(S-H) was shifted to lower frequency , this mean the metals ions coordinated through S atom. Other IR bands of the prepared complexes are registered in Table 2 .
Electronic Spectra
The solution of the electronic measurements were prepared in using DMSO as a solvent in 10 -3 M are given in Table 3 . The UV-Vis. spectra of the prepared ligands IpotH and daptH showed two bands for each ligand, at 28751 and 32258 for the IpotH and at 26385 and 32154 for the daptH which assigned to the n→p* and p→p* respectively. The spectra for all prepared complexes are showed a similar transition as showed in the free ligands it also showed the transitions of the metal d orbitals 21, 26 . 
